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(57) Abstract: A [l,2,4]lriazolo[l,5-a]pyrimidine 
deriN-aiive represented by the formula (I): (I) wherein Y 
represents hydrogen or (un)substituted lower alkyi: Z 
represents oxygen or sulfur, and X represents (II) or (III) or 
a pharmacologically acceptable salt of the derivative. They 
have an ant^onistic activiQr against an adenosine Aja 
receptor and are useiiil for treatments for and/or prevention 
of various diseases attributable to the hypcrcnei%ia of an 
adenosine A2A receptor, e.g., parkinsonism. 
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;^ET#ffl^^■rs<b■^tl ('^liaS57-35592-t^l^$B) . trilijSf^ffl^W-r i»<b-^ 

ti (^ii^55-5io89-ti2f^) . m^mm'^^. t D t)ttflaMSs^j^.m®^3^ii 
tLx^mta^-^m (i^ii¥2-2i2488^43t?B) . i^mm(D^m ' "^^MtLx^ 

fflift-fb^tl (WO00/56336^$g) . ^ y ^ i^y3'5'—^) yM-^^X 

*i;x;^7^7— fe- (cGMP-PDE) mmi^m. hD>**^-9->A2 (TXAz) ^« 

^Pim{^ffl?&«t-5<b^t> (us6,ii4.33842j$8) . tjihuizmmmmmmm^ 
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i^>ll^^^tOV^T^ W099/43678^IB(Cf3il^tlTV^§o t^'c. /^-^>V> 
^{35t^LTW^t4*/T>r h 'JTVDt'J ^S;>|g«i*:i:LTx W098/42711^^ 
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(2) Z*s^^Ji?T$>*±iB (1) BBm0[l,2,4lh'J7'\;p[l,5-a]h:'Mi^> 

(3) Xtl^ 



fe5±HB ( 1 ) tfctt ( 2 ) f3«60[l,2,4l h y :7V'D[l.5-a]t: 'J ^ i;>si##:t 
(4) A;!)S-CH=CH-T-fe!3v R9:fe<kt)fRi''M^-r'5Ni:-^{C3fecT 



mmm^mt) **f] ^w^m-r^±m O) HB®©[i,2.4ih';Tv*pii,5-a]i^ 
;i/:^;m-e$>s±IB (3 ) iBao[i.2,4l h u ryD[i,5-alt u ^ i^>il?l<*i^3^c 

(6) Xifi 
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3bS7jc^J^^T'fe^±ia ( 1 ) ttzit ( 2 ) I3«©ll,2.4] h U T'V Dll.5-alf U ^ 
> t <± ^ ©^S±e^ ^ ^ n S 

(7) ±IB ( 1 ) ~ ( 6 ) <D\,^rMlZ$m<D[l,2,4\ h U ^ ^/D[l,5-a]l^ U ^ 

(8) ±HB (1) - (6) ®V^■rnA^{CiBiE©[l,2,4]^ UT^Dtl.S-alfU ^ 

(9) ±iB (1) ~ (6) ©V^■rn^PtC|Bil©[l,2.4]^ >JT^^D[l,5-a]t:'J ^ 

(10) Tx.^i^>A2A^^<*}Sin;^J0^ji®fc«)©±IB (1) ~ (6) m^t 

(11) >'i-^>V>^?^3!i4oJ:yf/tfcli^E«^J®i{ii©fc4i>©±f3 (1) 
- (6) m^t tli?lZtm(Dlh2 A] h^)T 'J D[l,5-Si]\^ Ki/>mmi^ttzit^ 

(12) ±IB ( 1 ) ~ ( 6 ) CDV^■r^^**lc:IB^O[l.2.4] h U D[l,5-all^ 'J 

^ >^^<*: * fe (i ^ ©lia±ff *i S mo W^M § *S#-r 5 3 ^ S /-^ 

WTs (I) T-a^nS'fb^ti^&'fb^ti (I) ti^^o ffe©^#-to<b-&ti{3 
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a, x5^;i/*. rpt^;!/*. vroi^;!/®. n-zf^)\^m, sec-:^5^;i/S. tert- 

7*5^;^a^ ^yf-ji&s ^^yir^y^)i&. ^7•^;^S^ :ti:75^;i/^ 

{3JiS/^D7*D t:;i/ax i^^D:^^;i/S> S/^D^>^;ua. s/^D'\:^i/;i/S, 
u^)i&. 2-7'x-;uas 3-7*x-;i/a> 2-^>7"-;us, 4-^> 

±xifimmvtz^mm&i^$)\f^n. ^\)^i^&oizityvji&. f-x-;u«. 

7 



wo 03/020723 



PCT/JP02/08666 



^^^I^-'J-^I/Sn :l-7^';i^->'l/as i:/>^U-;i/S. i^^yj 

^ (I) ©#*®^«l3i5V>Tx SJ^{a)gi:^;i/+>'i/ffis smi^T'^i/^i^i^*;!^ 
5}?-;i/*> ami^^^p:?'>'i/^^i'«> SglM7';i/'5r-;i/*> SlfeEa:?';i/=^->'i/ 

?\u^>ih^B.T)Vti J ( h u 7;i/:tp:p-fe5^;i'»^) > 

l-7x;t>^;i/S> 2-7x;|if-;i/aS> 2-7x:i;i/7* 

t h* P ^i^^£iai7';i/:Sr;i/Sx iaMT;^:^ =^rS/;i/*x i£^T;i/=i 
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T-#*o mm±mm^ti^mmmtLxit. m^it. imu. m^i^. 'jym 
(D^mmi^^^if^:itt^X't^o 

mz. -fb^ti (I) <Dmm:^mz'D\,^xmmt^o 

tii^s &.yiZ7s<Lfzmmy5miz:^^\Xs ^mLtz&^mmijWiCD^i^rxmt 

y ' ^ • i^y^i/:^ (Protective Groups in Organic Synthesis) s 

U— > (T.W.Greene) • 'J— - • -9->X -^f >=i-i<^ 

h' (John Wiley & Sons, Inc.) (1981^) ^#81] ^O^IgtcMt" CI 

-fb-^ti (I) tts t^y^^x t:j,rizmtm^:^miz'^'^xm^:LtifiX^io 
^mmi : ^-^^^ (I) 0-5 ^> X*s 

( 

N— 

/ 

(5^+s R»i3<J:irR2tt^ti^nByiBi:l^8-e^$) T-feS^b^tl (I-A) it. 
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mmoi^mo^^Ts ^ri^mmfpi:i^5Mm.0it:^m (iii) 

tctb-fb-^tl (IV) ^f#;g)Ch*s-^§'2)o SiiSJis 0~200'CcDrB^®rS)ts $?^t 
< (i^S~100'COP^OiajtT"l.~100I^P^g^T'llT-rSo ^^tiWil LTtis 

■?o«Mii1^t:is^^nj&iv>dSs mtits x^y-^K rp>'iy- 

-^t>-t?>, h;i/x>, ^iy\y>. g^^xf-;i/, T'-b h::^ h 
fUi^^x v^'PD^^>s ^DP:^;i/Ax i^^PDx^^x ;iti^©e3i©?g 
-^ti^x t<iix^y-;K 7^hvtiKP77>. i;p<^;i/4^;i/AT^ 
*Ml^^c:t*s■^:#Soma^:LT{i^ «»J^«^ ^^:M^ Ue?^. ^^^U-i^A. 
TK^fb:^ h >; -i? A, 7R^<b;b U -j? A. * 'J •> Atert-:r h =5p^> h\ t V U Atert- 

^P[5.4.0l'i7>x-fe-7-x> (DBU) ms Jft t<(i7j<^<b:^ h 'J'j7A. DBU^ 

-(b^ti (IV) ^:t:^r^y^^bU>^ i^{bf-;r-;i/^®ig^^b^Js <ifSL<li^^ 
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^PDx^>, ^>-fe*>> h;ux>, dre/l/>. h U xf-;i/7'^ >x 

5o 

ry'E-Tt&m^'^^ztizx^it^!^ (VI) ^AST-^i)o >5/i&{ix 

7X> ^^>'-;k 7'n>'iy-;w vrn tr;i/r;i/=i-;K 

^fb-^ti (VI) i:l^M-'^iifys^ »^L<{i2~4^ao>fb-^ti (vn) t^. 

^^^^^zt^zx*)it^<^ (I-A) $^#l):ii:*sT-§?.o ^Mtf^l^J: tT{i> ^ 

©ffl^S#t3K^^tL^v^A5^ ^JA(^. :rp/w-;K 

U h*>x T-h7tKD77>x 2-^ h ^ t k p 7 

i^x^;i/x-x;K h;i'X>, i^^x 

ctie)Ottic©?g-^ti^s»^t<{ix^y-jK b\ 

tL<{i2~4^M©li«^»b•rfi^oT^)J:v^o ^^iibttd^x ^^{i^ hV 
x^;i/T^>s i;-f V7*Pi^;i/x5^;i/r^>. DBU. N,N-i^p«^;i/Tx ij 
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miti-h^}^2^. 7kll<b*U'i7A, 7>J^-i)7.hA-21 {v-ATy \^/\-x^t 

tiV^J^s 7miti-\^*)0^s AG1-X8 KttM) IIASfflV^^tli)o 

i{jt&2 : {b'&tl (VII) i:LT{i^ i^mS'a1^tzit^^<D:^mzX'oX^^^n 
tzit-^f^^BM {3 ffl v^ 5 C J: A^T § S ^J^ «J-:iT (3 <k o T ^ii U 

r2-cho 121 — » " "r, 

R^ 

(VIII) Xg5 (VII) 

Ri*5J;t>*R2|i^ti^iXBfiiBi:|BlilT-$)S) 

<b^t) (VIII) <&i~ioi!^fi©ji5t^J®#4Tx i~3i*o<b-^tJ (IX) 
T£tt?^Ji*T-S/t^^ -e- i) c h {3 J: t) . -fb^tl (VII) ^m^zt ifi-Q § -So 

'fb*'>^:hh ue7As il^a^^ti;t7k^'fb*'^7^^^ffli^s:ii:3&sT-#So -^ 

/'-bh-h';;^ i^Ui^>> v^oDpi^>, ^dd:^^;i/A^ s/^ddx^>, 
: -fb^ti (I) ®3^s XAS 

R3 

N— 

(i^4>x Qi*)J:r>*R3{i^n^nHuf3i:lBl^T-$)*) T'$>l)'fb^ti (I-B) lis 
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x^it-^i^ (I-B) ^g:^t5c:^:3^)^■e#So 

^ji^S4 : ih^m (I-B) ©■9t»> XAs 

Q^N— 

(^»t•^ Rc-4DJ:t;fR7a:-en^ttHulBi:l5l^-C^i.) T-fe^<b-&^ (I-Bb) 
(is -fb^t) (I-B) ©^^^ .R3*^^£8i7';^3de>>*;l/:il^•-;l/*T-feS'^b'&tI (i-Ba) 

NH2 fJHs 
(I-Ba) (XI) 

p6a NH5 



'Vh(x,i) h\ ^y-N:v<^i 



(I-Bb) 



(i5;4>s Y. Zs Qi. R6«i3iitjfR7ji^ti^nMiBi:PllT'*t)x R3«{±Bfif3i:|pI^ 

[X^7] 

-fb^tl (XI) {i> -fb^tl (I-Ba) :&7-D h>^M4's l^ft~jif!lS©±gS 
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[Xg8] 

-fb^tl (XI) ^&^-fS<4^^I«4'> l~lOlS©ilS^^JcD#^E■F^ i~5lM®<b^ 
«^ (XII) -fb^tl (I-Bb) ^m^^tifiX^^o S/Sitt 

2-p<5^;i/7^ h^b KD7^>^ s^:t=Jpit>. h;u 
T'S-So iH^^fiJi: tT^i^ m^lt. i^t/^o^^i^JV:^Jl^^9-( ^Y. P-ivr 

;i/5b;i/:^'>^-r ^ h\ h 'J :pv*-;i/-i--r;i/ h u X (i^^5^;i/r^ y ) 
N•x^;^-N'-(3-i^^5";^:?'^ >'7'Dt:;i/);t7;i/:j?i;-r ^ ^*tfett^©^^iS^ j^*U 
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TV'-)l. 3-t KD:3|ri/-4-:t^V-3,4-^:;t h'D-l,2,3-'OV^ h 'JTS^>^. Hit 
t <}il-t KP^ri>'^>^/ b 'J7^;-;l/<&fflv^5^^:**T•t§o -fb-^tl (XII) t 

ifiX'^^ifi. -fb-^tl (XII) (Do-^. R7*s-CH2-R8 i^^P. R^limt^tmmX'^^) 

T-fes^b^ti (XV) i:L-c{ix m^itiikf i.z7jkt:^mz X':^xmT^Ltz^(Di>m 

^3i^5 : -fb-^!^ (XII) R'*s-CH2-R8 (^^fx RHtrnfAtmrnx;^^) 

x-^^ih^m (XV) {i. -fb^ti (XIII) :Hxw^m (XIV) A»^xg5{3ia«e 

R^-CHO 

(XIII) X^5 



(XV) 



(it4'> R6-:Ji5J;UfR«{i^n^tiMI3i:lRl^T*)5) 
M3iS6 : 'fb^t) (I-B) 0at.x X*s 



R' 



nr' 



(St*. R3. R5:fecfct;fRe|i^tL^tlBUl3i:lBl^T-$>S) tfei>ib'&i3 (I-Bd) {i. 
'fb'&t/ (IB) (Do%. Q»*5tert-:r h^i^:^;u:}f-;i/r^>'*T-$>S'fb-&^ (I-Bc) 
A* ^ xas- 12 1 ^ o T ^jt t § .1 i: ^ T- ^ i) o 
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R^-NCS (XVII) 



NH, 



(XVIIt) 



R*' NH2 

HaCS^N^ (X,X) ^'-'^ 
NR* 

<b^i^ (I-Bc) ^&M^^Itf^^i^rSt^^ji*^ »JM0^T-^S-r§c:^(c<}; 
-fb-i^i^ (XVI) <&#sciJ:*sx-#So M^&Jio-'ioo-c©P^(Dia]£x $f^L< 

^C|S^^n^&^^^Ss ^JX.«x i^^DD^^>x ^DD^;i^Ax i/i7DUJL^>, 

;k t'd/v— ;w :7^7— ;k i;p<^;i/*;i/Ay ^ h\ 

i/>> Ji^s ctie>©M0?g-^ti^x b<{iv^DD^i5'>. 
[xgio] 

tm'^^^^z.tiz^y)^ it^m (XVIII) ;5f&{io~ioo°c 
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[xgu] 

<b^^ (XVIII) 5&^rStt^ii*> l-iOiMs *?tb<l±i.i-2aM©AD>!f 

>'^bp<5^;^^s^&^•y■^::t^3<^;D^ -fb^ti (xix) ^n^ztt^-^^^o >'nd 

t L<{i3'i7^b^5";i/*ffiv^'5c:i:3bs-r't-5o s^&{io~i50'C©F^©?a^. 

P7^>. i;:t^-9->x i;x^;i/x-5^;w ^>Hf>x h;i/x>, 

^x5";k T4zhxhij;K c:n^©ffi*©M^ti^x iff * b < (i^ p p4-wI/A 

mvxn^x^xi^o M&t\yXit. m^it. h'jx^;uT^>. s/^vrpt: 

;i/X^;U7'^>x DBUx N,N-i?^5";i/7'x U >s b>Ji^>x ^^r^U >s ^^-^V 
-i^A. h U Ax ]^^?Kfl:>- h 'J ^7 A. tIcM:^? •> A. 7J<M:>- h^)^ 

A. * U'i^Atert-T'h^^S/ h'x 7"^;i/ U^^? A. Tlc^'fb:^ h U ^7 A. TKII-fb^U 
'i7A. T>A'-';:^ hA-21 (P-A7'> tfc:{iAGl-X8 :t 

CXS12] 

fb^t! (XIX) ^rSt4?^ii4^x i~io^fix $f t b < {ii.5-3^a©'fb-&i^ 
(XX) tRji^^^^t^ztlzJit), \^^% (I-Bd) $f#i)3i:>t)iT'#i)o 

s~i50'c©F^©iaEx t<ii60'>'ioo'c©r^©Tajgr'x l~l20l^F^^^^T•$l 
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tKD7^>^ e<?3h^"9->^ ^>-tf>, h;ux>, ^i/U>. T-b 
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H O MS m/z 441 (M+H)* 



H O MSnVz441 (M+H)* 
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^5^(8) 



fb^Jj —X Y Z MSlT^-tS' 
#•? 

739 MeO.^Y^'^-^'^ " ° MS rrVz 441 (M+Hr 

^^^^.^^N^^^A, H O MSrTVz441 (M+H)* 



740 



MeO 



741 JO^^ ^'-'^^^ ^ Q MSrTVz445(M+Hr 

742 i^'^V^N,,^***^ ^ Q MSnVZ447 (M+H)* 



^"^^ MeO-Q'^^-'^'^X H ° MSnVz457(M+Hr 
OMe 
CI 

744 u, 1**^ H 0 MSmte466(M+H)* 



745 H H O MSmte365{M+H)* 

746 ^ j1 H O MSnVz379(M+H)* 
HO^T' 

Me-^ H 1*^ 

747 ^V-,N>.x^Js, H O MS m/z 462 (M+H)* 
Etc 



^'■w-^N,.>«5tAs H O MS m/z 480 (M+H)* 
OMe 

CFg 
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Bruns?)®:?^^ l^^U^^^— - y 7 ZJ U i/ —(Mol. Pharmacol.), 29, 331 
(1986)] <^#%{3fTo;fco htsyt^'^i^t^V- (KinematicattS^) 

j^^Ji (Tris-HCl) (pH 7.7) if {3^;SLfco Mmm^^^M^ (50,000xg, 

lO^m) Ls ^l^tL;t^5fc^tI{3SU^|5lfi®50mmol/LTris•HCliliiM<&^Px.T^ 

omm^lS.fZtjiJh^'DtZSO mmol/L Tris-HClj^ffir« [10 mmol/L Jg^bv^:^;^/ 
'i;^, Zx^ ^>>7^T^:h— e0.02^r:^)/ h/mgM (Sigmattm) ^-^tf] 

±BB©i]MMl mL{Z h ^}^^At:mmLtzCGS 2l680[Ta^y ^> >A2a^ 

^<*^ftili^ :3H-2-lp-(2-:^3;i/i<:^i/^5^;i/)7 x:?.^;i/T ^ y l-5*-(N-i^;i/:^7;i/4^ 
=^p-b- ^ \^)T'ry i/y : 40:^ JL— 'J — /mmol ; New England Nudearft^l; 1f ♦ 

^';/^;^ (J. Pharmacol. Exp. Ther.) , 251, 888 (1989)] 50 >aL (miiJg4.0 
nmo\rL)^^XlU.m\^'^mWMWL50 >aL^JPxfcoS-^r«^25°C-ei20^PBt^g t 
fc^s (GF/C; Whatmanttii) ±-C'mMgl^3itx ii*){C^i^ 

Lfc5AiL©50 mmol/L Tris-HClM«f$T'3|lli5t?I^Lfco :itf-7:^SKiiat$J6<&>'^^' 7 
;l/t5^{c^b^ i/>^U-^- (EX-H ; jftl:)fc|i6^x||1±^) *iipx.v SIjMSIS^ 
rti*:i>>5^U-S^3>;t7e'>^- (PackardttM) T'iiJ^t;^Co 
^M<b^ii/CDA2A^^i4i/S'^ (3H-CGS 216803|g-&) t^l^^T §PIS^C7)»[m<ii*J 



^,S^a : gC^fl:-&^l|s#:aTT-03H-CGS 21680)g'&MSif&6M 
l^^t^^fitlSS-^M : 100 mmol/LS/^ P^>5=-;i/:77'y '>> (CPA ; Sigma 
^m) i^STT'©3H-CGS 21680^^MMfi&fi 

§i:^^b^tll?:&T-e<?)ig^a : M?ilt®gS:^'fb^tl?^STT-03H-CGS 
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10 mol/L 


44 


00 


1 / U 


40 


OOQ 


fil 




DO 


OCR 


7ft 
10 






656 


74 


672 


50 


677 


63 


680 


68 


688 


91 


709 


74 


712 


80 


716 


83 


718 


71 


719 


72 


720 


57 


727 


65 



U^m2 : CGS21680SI^:i7^ Ixriz-tC^f 

I^ST-ifeSo 7'7^>'S/>A2A^^f*:f^fi6^T-feSCGS 21680^fli2i^F^K:iS#-r5 
ilTT^y ^'>A2A^^ii^^:n^bTi^#i*:0't'^ja!|^#;g(mediuin sized spiny 
neuron) IZ :fe -5 GABAft tlttJTPf&J^ :^ T*;^ fi^ 5!)^ illgWlfeiJ ^ tl ^ [ ^ - :^ 
;i/ • -i-Olt'f x>;^ (J. Neurosci.), 16, 605 (1996)] o ZO^mit. T 

t:^t"CiSji6«J{c:^t6l/T*5»)x CGS21680S4{CJ: D:i!3^U7'S/-55)Sjg^^;}T, 
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5ll^OMI4ddY^-7'>;^ «i|i:a22~25 B^Slc) ^ 1 # lOEfli VnT 

mm^n-otzo cgs 21680 (RsmM) ^^m^^m i:KmmMi&m) ic^Mu. 

10 ^tg/20 AtL>&Vii7;^lig^rttaAtfeo Mtfe-fb^ifetiO.Syo TweenSO l^^^):t 
dFi/l/>(20)V;H^^>^^:tU:ii-h] ^*0@7K (;*;ifS^^tt^) T-Ji^t 
Xm^tzo CGS21680<^l!ig^F^lcaA1-^30^t?)t. ^M^!^<l:^tf!i«rt^ 
fc(i^ife'^b-^tI^^*J&V^M C0.3%Tween80^W.^S7K : ^"itl^tlf^ 
nik-^Ltz (10 mg/kg. V«i7:;^<*:aiO g^tz^O.l mDo IS^'fb'&tlfe-^ 1 B$P^ 

-C^fofc (SliiasOi^) o 7b^l/ri/-MPSJi&a!iM{±iO0iJ4'©:i3^U7-i/-:5^ 
II T AS3;iSJiilT i: o itmm^^Ltzo * ^ 1/ 7-i/-Jfi^^(i^S^I¥©-&tt;^ =i T 

""oj :mB. ^Bmz^izmiirzt^^(D^m(onmm?sifi5fp^m 

(2) mm^^izm\ftzt^'i<D^m(D^mmmi^5fp-^mx. ^ 
r4j : (1) m^^-^izm\i-tz^^'^(D^m(Dnmm?^t^mpiix±x. ^jkt-© 

J$»P^7!)5 5#J-:>L±s 10#*rix tfcii (2) lliJK^^t^{tfztt^©-^i§'©}^ 
i^lI#P^AS5|^!,j,^j:^ 10#7fe«-ex ^KT©J§icl^P^A5lO#J.:il± 
rSj :huIKx ^KJ*l3^{3!S{tfc*$^©^IS'©l$Ml^P^*siO#W± 
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m^*-r 5 A^BJ ^ i: ^ o 

gmiiLTttx mjm^x$>^±mf^w^^(oi^tik^LX'b^u-^. 

mow^mxik-^t^ztt^mi^Li^^o :i(D^o^jimmm^'^i±. ^n^P^mi^ 
(D^mxm^tit\tmM(D:&^tz'i^'DxmMt^:itifi-5imxi^^o ttz. mm 
mm<^(omm(D MDj^gm t ffe©g^o*^m^ 1 1 tz {i2JM±^ t nx 
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mm. T^K-^Mftx ^rzim^ty\'^mmm<Dm^mi>^mitti^ji^\^mi^ 

mt^zti^xt^o wmamcDmcommzit. m^it. mm. mm 
m. mmnk mm^. mmk m^m. mmmk Ri^^j^A^e.M*?^tisi 
ttzii2i:i±(DmmmmQf&!)^m^^ztifix^^o 
^i^^BMomno^-^mii^um^m&iti^izm^^ti'r. m^m^x^^±ts, 
w®im ik^mm. ^m:ii^v^/ttzit^m<DE&o. mm(D^m^xxfi;^ms 
m^(D^m^^xfmmmm(Dm^(D^i^izj;t^\::,xm'M.mnTi>ztt^-aimx^^o 

^%m^mmmii^v^^^miz^y)^^izmi^mzmmt^ifi. *^flj 
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1 : l-Tly^-S-^DD -2-(2- y 'J ;i/)[l,2,4] h^JT'Ju [l,5 a] 1^ U ^ > 

W099/43678^$g{CH3ffi®5,7-i^^ O D-2-(2-7 ';;U)[l,2,4l h 'J T'jD[l,5-a] 
t:'M i^>(l7.4g,68.2 mmol) i:2-ro/iy-;i/©?g-&tl{3T>^-TzK38 mL 
>&Sn^40'CT"a#t:feo mm'^. 2I^TO*5cfctJ^30#mt3T>^-TzK*2O mL 

ii%^^-rsci:fcJ:D. i6<ji^i:i^*4®?g^ti$ri2.6 g^#;fco c^xt:2 mol/LT 

>^-T-2-rD;w-;i/^M80 mLi^J;LKv*^f-;^;^;^^^^v Ko.5 mL^inx. 

40°CT-1.5NfP^JS#tfc^x 7 mol/L7'>^:::5'-^^y-;i'^rt20 mL<&ilPX.T 

|5lraT-2.5i^F^^j5|ib;^to SJ^5?lf^ft{37K*Jn^x mbtz^m^iS,^t^:itizJ: 
Us Yb'&tia (11.6 g, 49.2 mol, 72%) Srfffco 

iR NMR (270 MHz, DMSO-de) 6 (pprii) 6.28 (s, 1 H), 6.71 (dd, J = 1.5, 3.3 Hz, 
1 H), 7.19 (d. J = 3.3 Hz, 1 H). 7.92 (d, J = 1.5 Hz, 1 H), 8.4-8.6 (br s, 2 H). 
##«?|J2: 7-7^ >'-5-[4-(tert->^ h^i/*;i/^^;b)t^^^s;>-l-f;u]-2-(2-7 U 

;i/)[i,2,4] h y D [1,5-a] tr u ^ > ('fb-^tib) 

#%«^lT•^f e»tlfc'fb'&i^a (6.00 g, 25.5 mmol) *5i;afN-^^;i/-2-l^ D U i^y 
> (Ji>lT> NMP) 60mL©?g-&t)tCtert-^^;i/t:'^7i^>*;i/:t^^^>b- h9.50 
g (51.0 mmol) $Jnx.ll0°CT-4D#r^»U;to S;^i^M{37jC^iPX.T?ft>K!^i:7k 

Mt^^bfco W^>&2-7-D>''?y-;i/-i;>f V7•Dt:;^i-x;^3!pt,Sl^^■r 
EtfO^^niio PS#%-&t)-i^-T2-rD>><y-;u-i;^ V7'Dl^;i/x-7^;i/T' h U 

^aL/-i:/3>-ri):ii:{3j;!3^b^i^b (6.74g, 17.5 mol, 69%) ^mtzo 
m NMR (270 MHz, DMSO-de) (J^pm) 1.43 (s, 9 H). 3.4 3.5 (m, 4 H), 3.5-3.6 
(m, 4 H), 5.65 is, 1 H), 6.66 (dd, J = 2.0, 3.4 Hz, 1 H), 7.01 (dd, J = 0.9, 3.4 Hz, 
1 H). 7.4-7.5 (br s, 2 H). 7.84 (dd, J = 0.9, 2.0 Hz, 1 H). 
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##i^J2T-^l?>tlfe'fb-^tlb (5.41 g, 14.0 mmol) t i^^DD;<^>40 mLOM 

1-X8) 32 g (56 mmol) ^mK.^wci5^mmnLtz'^. S.]^^m^^^^mLtzo 

CiilZj^b-fb-^i^c (3.27 g, 11.5 mol, 82%) %^§7^Co 

iH NMR (270 MHz, DMSO-de) 6 (ppm) 2.7-2.9 (br s, 4 H). 3.4-3.6 (br s, 4 H), 
5.63 (s, 1 H), 6.66 (dd, J = 1.7, 3.2 Hz, 1 H), 7.01 (d, J = 3.2 Hz, 1 H), 7.4-7.5 
(br s, 1 H), 7.83 (d, J = 1.7 Hz, 1 H). 

#%«^J4: 7-(3,4-i;p< h^S^^>i;;i/Z^y)-5-(2-4N;i/^;i/7x:::;i/)-2-(2-7 U 
;i/)[l,2.4] h U IT' \/ D [1,5-a] 'J ^ > Ut^m) 

W099/43678^:j#{CfBi8©5-^^PP-7-(3,4-i;p< h:3pi/^>i^;i/T^ y)-2-(2-7 
ij;i/)[l,2,4] h U D [1,5-a] U ^ ('fb^J^A) (980 mg, 2.54 mmol) $x 
h 7 b H P 7 ^ >(25 mL) iZ^^m 2-^;i/ ^ >-f P >m (600 mg, 4.00 
mmol) > MBi- b 'J "i^ AtKt^?* (2 mol/L, 5.0 mL) . 9h^^7. (hij7i^ 
;i/7^::^7'f >) -'l^i^e^A (0) (150 mg, 0.130 mmol) *iPX.> T;i/dr>#ffl 
MTs Unll^ji5Si^i*TT-9I^P^jt#Lfco ^J^B^m^'^lZTk^m^. i^^x^;i/-CJfl 

'y^L.-c^mi.tz. mm^^'^s m^nrzmm^mm:^^)i'^^^&^BL. i&m^ 

(Dit-^^d (940 mg, 2.06 mmol. 81%) $#fco 

iH NMR (270 MHz, CDCI3) (5 (ppm) 10.28 (s, 1 H), 8.03 (d, J = 6.9 Hz, 1 H), 
7.7-7.4 (m, 4 H), 7.29 (d, J = 3.5 Hz, 1 H), 7.0-6.85 (m, 3 H), 6.86 (br s, 1 H). 
6.58 (dd, J = 3.5, 1.8 Hz, 1 H), 6.41 (s, 1 H), 4.60 (br s, 2 H), 3.90 (s, 3 H), 3.88 
(s, 3 H). 

EI-MS m/z 455 (M+). 

##«?|J5 : 7-(3,4-i;j>< h^i/^>9)VT K y'>5<3'M^)Vy x:i;i/)-2-(2-7 'j 
;i/)[l,2,4l b >; T\/ P [1,5-a] b U 5 > «b^tle) 
-fb-^tlA (1.95 g, 5.06 mmol) ^ rh^hh*P7^> (50 mL) . S-t-JV ^ ;i/ 
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^>-tf >4^P>^(1.15 g, 7.67 mmoDs^mi- h 'J A7jcM (2 mol/L, 10 mL) 
h^^;^ ( h 'J 7x-;i/:1^;^7'f >) /'^^i^e^A (O) (300 mg, 0.260 

mmol) z4.5mm&^>^noimit. ##mi:PI^®:^^t3<t t)> it-^ 

me (2.12 g. 4.65 mmol, 92%) ^fffco 

iH NMR (270 MHz, CDCI3) <5(ppm) 10.11 (s, 1 H), 8.58 (t, J = 1.5 Hz, 1 H), 

8.46 (dt, J = 7.9, 1.6 Hz. 1 H), 7.99 (dt, J = 7.6, 1.3 Hz, 1 H), 7.66 (t, J = 7.8 Hz, 

1 H), 7.60 (dd, J = 1.8, 0.9 Hz, 1 H), 7.30 (dd, J = 3.5, 0.9 Hz, 1 H), 7.02-6.88 

(m, 3 H), 6.68 (s. 1 H), 6.66 (br t, J = 5.3 Hz, 1 H), 6.59 (dd, J = 3.5, 1.8 Hz. 1 

H), 4.66 (d, J = 5.3 Hz, 2 H), 3.90 (s. 3 H), 3.90 (s, 3 H). 

EI-MS m/z 455 (M*). 

7bm^^ : C25H21N5O4 1.1 H20i: UT 

HMfit C, 63.12, H, 4.69; N, 14.59. 

8t^<i C, 63.18; H, 4.92; N, 14.73. 

#%««J6 : 7-(3,4-i;^ h^i/^>e;;i/T^ y)-5-(4-i^;i/^;i/7x-;i/)-2-(2-:7 u 

;i/)[l,2,4] h U TV O [1,5-a] Ut^M) 

31.5M-Sii&$tT^m{i> ^^m4tmm(D:^^iZXlO. -fb-^tlf (939mg,2.06 
mmol, 81%) ^mtzo 

m NMR (270 MHz, CDCI3) ^(ppm) 10.10 (s, 1 H), 8.27 (d, J = 8.9 Hz, 2 H), 
7.99 (d, J = 8.9 Hz, 2 H), 7.67 (d, J = 1.7 Hz, 1 H), 7.31 (d, J = 3.5 Hz, 1 H), 
7.00-6.86 (m, 3 H), 6.7 (br s, 1 H), 6.67 (s, 1 H), 6.59 (dd, J = 3.5, 1.7 Hz, 1 H), 
4.66 (d, J = 5.3 Hz, 2 H), 3.90 (s, 3 H), 3.89 (s, 3 H). 
EI-MS m/z 455 (M"^). 

##0!I7 : 7-(3,4-y^ h dFi^'O ^ >')-5-(2-4^;i/ 5 7 x >-3-f 
;b)-2-(2-7 'j;i/)[l,2,4] h U T ^/O [1,5-a] U ^ «b^tlg) 

'fb'^tlA(983 mg, 2.55 mmol) ^M^i/ ?^9)i^t^}V2^T ^ K (DMF) (15 mL) 
C^ML. 2-*;i/^;i/-3-5^:t7x>;}fD>^ (600 mg, 3.85 mmol) ^ i^'fvr 
Pl^;ux^;i/r ^ > (1.0 mL, 5.7 mmol) > ( h U 7 x-;i/;^;^7 ^ 

>) A^i/Olx (0) ( 100 mg, 86.5 //mol) ^iD;ls T;i/lf>'||ll^Ts iPll^jS 
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titz^mm^^mmwyi^. mm:kMyi^X'md:^^i.. mymm-^^^-^i^^j^-c^ 

(673 mg, 1.46 mmol, 57%) ^^tzo 

m NMR (270 MHz, CDCI3) (S(ppm) 10.62 (s, 1 H), 7.69 (d, J = 5.1 Hz, 1 H), 

7.61 (d, J = 1.7 Hz, 1 H), 7.46 (d, J = 5.1 Hz, 1 H), 7.35 (d, J = 3.4 Hz, 1 H), 

7.01-6.87 (m, 3 H), 6.81 (br s, 1 H), 6.59 (dd, J = 3.4, 1.7 Hz, 1 H), 6.49 (s, 1 H), 

4.64 (d, J = 5.4 Hz, 2 H), 3.90 (s, 3 H), 3.89 (s, 3 H). 

EI-MS m/z 461 (M+). 

Tbm^^ : C23H19N5O4S 0.7 H20i: LT 

^miM C, 58.16; H. 4.23; N, 14.52. 

iiMB C, 58.27; H, 4.34; N, 14.77. 
##0!|8: 7-(3,4-i?p< h^^>^>i;;UT^ /)-5-(3-^;i/^;i/75>-2->r;i/)-2-(2- 

7 u;i/)[i,2,4l h y Tv'o[i,5-a]t: VKt^y Ut^m) 

-fb-^tlA (979 mg, 2.54 mmol) . ^7XDMF (15 mL) s 3-^-^)1 ^ > 

^^D>m (600 mg, 4.29 mmol) > i^-T V 7*0 t^;!/^^;!/^ ^ > (l.O mL, 5.7 
mmol) > ( h ^) y ^ » f'^^t/^h (O) (100mg,86.5 

/zmol) 25.5NfP^SJ5&$fTV\ i/«;*y;i/*'7Ae7Dx' h^^7^- (n- 

^^■9->/Mxf-;i/=2/l~l/lT-^m) TM^x @^^:i^^;i/T-^^'fb<&fT 
9Ji>l^(i^ ##^?'J4i:|5Ifl|0;^^&tc);t)^ <b^tlh (2O6 mg, 0.462 mmol, 18%) 

iH NMR (270 MHz, CDCI3) (5(ppm) 11.13 (s, 1 H), 7.61 (d, J = 1.8 Hz, 1 H), 
7.50 (d, J = 1.8 Hz, 1 H), 7.34 (d, J = 3.4 Hz, 1 H), 7.0-6.87 (m, 3 H), 6.99 (d, J 
= 1.6 Hz, 1 H), 6.80 (s, 1 H), 6.74 (br s, 1 H), 6.59 (dd, J = 3.4, 1.6 Hz, 1 H). 
4.66 (d, J = 5.4 Hz, 2 H), 3.90 (s, 6 H). 
EI-MS m/z 445 (M+). 

: 7-r ^ y-5-(2-Jt^;i/^;i/7i::i;i/)-2-(2-7 U ;i/)[l,2,4] h ^)T^J u[\,5^^\ 

#%mT'ff ^n7tib^t)d(47mg, 0.10 mmol) ^ h <j 7;i/;t D@^^ (1.0 mL) 
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h "j7;i/;rP^^>;^;i/^>^(0.10mL, 1.1 mmol)$;!]D;t^^aT' 15.5 

/mm:^^)l = 2/irMW T-MLs -fb^tli (14 mg, 44mmol, 44%) fco 
iH NMR (270 MHz, DMSO-de) <y(ppm) 10.16 (s, 1 H), 8.40 (br s, 2 H), 8.0-7.5 
(m, 4 H), 7.93 (dd, J = 1.7. 0.7 Hz, 1 H), 7.21 (dd. J = 3.4, 0.7 Hz. 1 H), 6.72 
(dd, J = 3.4, 1.7 Hz, 1 H), 6.63 (s, 1 H). 
EI-MS m/z 305 (M+). 

0^miO : y-5-(3-^;i/^;i'7x^;i/)-2-(2-7 U ;i/)[l,2,4l h UTVO 

ll.5-all^'Mi^> (-fb^tlj) 

^^ms-Cm^ntz^t^'^e (2.53 g, 5.68 mmol) ^i;i^ODp<i5'> (150mL) 
H^mb. Tk (7.5 mL) :fcJ:yfDDQ (3.51 g, 15.5 mmol) ^M^s ^MT58I^ 
F^it#tfco SJiSM-^^tTKM:^ h U -i7Azk^?« (2 mol/L) <&JPx.. ^ftBUfe 

^MfeS^^^CD-fb-^tlj (1.04g, 3.41 mmol, 60%) *^#feo -^5. 7^^^ 

y-;!/^ hU^aU-i^a^^^Tofco a^TT-$gi*i^x -fb^tlj (117 mg, 0.384 
mmol, 7%) <&|#fco 

iH NMR (270 MHz, DMSO-d6)(5 (ppm) 10.15 (s, 1 H), 8.59 (s, 1 H), 8.40 (br d, 
J = 7.6 Hz. 1 H). 8.38 (br s, 1 H), 8.32 (br s, 1 H), 8.06 (d, J = 7.6 Hz, 1 H), 
7.93 (d, J = 1.7 Hz, 1 H), 7.79 (br t, J = 7.6 Hz, 1 H), 7.20 (d. J = 3.3 Hz, 1 H). 
6.90 (s, 1 H), 6.73 (dd, J = 3.3, 1.7 Hz, 1 H). 
EI-MS m/z 305 (M+). 

#%^J11: 7-7^^ y-(4-:^;b^;i/7x^;U)-2-(2-7 >J ;i')ll,2,4] h P[l,5-a] 

#%i^J6Tt# $> tLJfe-fb^tlf (939 mg, 2.06 mmol) ^i/^DU^^> (60 mL) 
iZ^mU 7k (3.0 mL) 4oJ;i>*DDQ (2.38 g, 10.5 mmol) ^&iDX.g?aT-46^P^ 
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mnbtzo ^jit^m^mz^m^ti- h u ^^ajJcm (2 moi/L) ^m^. rjiULtzm 

<b-&tlk (452 mg, 1.48 mmol, 72%) ^^#fco 

iH NMR (270 MHz, DMSO-de) (J (ppm) 10.11 (s, 1 H), 8.35 (br s, 2 H). 8.28 (d, 
J = 8.5 Hz, 2 H), 8.07 (d, J = 8.5 Hz, 2 H), 7.93 (d, J = 1.7 Hz, 1 H), 7.20 (d, J = 
3.3 Hz, 1 H), 6.88 (s, 1 H), 6.72 (dd, J = 3.3, 1.7 Hz, 1 H). 
EI-MS m/z 305 (M+). 

##fi«Jl2 : 7-T^ y-5-(2-:i^;U^;i/^;t7x>-3-l';i/)-2-(2-7 [1.2,4] h U 
7y D [1,5-a] t: 'M > «b^tlm) 

##^'J7-Jrf# hfltzit-^^z (550 mg, 1.19 mmol) ^ ^ D D p< ^ > (40 mL) 
(::^Mtx tK (2.0 mL) *5j:t>'DDQ (1.00 g, 4.41 mmol) <^JflX.^iaT"65I^P^ 
«#L;feo Rm^^mzymiti- Y U A^K^rt (2 mol/L) ^jfjD^s ^ftil Lfclg 

Ifb^tlm (93 mg, 0.30 mmol, 25%) $#}feo 

'H NMR (270 MHz, DMS0-d6)<y (ppm) 10.55 (s, 1 H), 8.40 (br s, 2 H), 8.17 (d, 
J = 5.0 Hz, 1 H), 7.93 (d, J = 1.7 Hz, 1 H), 7.65 (d, J = 5.0 Hz, 1 H), 7.21 (d, J = 
3.3 Hz. 1 H), 6.72 (dd, J = 3.3. 1.7 Hz, 1 H), 6.69 (s, 1 H). 
EI-MS m/z 311 (M+). 

#%fi«J13 : 7-T^ ^•5-(3-:l^;b5;i/7 7>-2-<;i/)-2-(2-7 U;i/)(1,2,4] V^)T^J 
□ [l,5-a]h->J ^i:;> (-fb^i^n) 

#%0!l8T-t# e> tlfcib-^i^h (323 mg, 0.725 mmol) ^V^UU^^> {ZQ mL) 
IC^fi^Lx Tic (3.0 mL) *>J:l5DDQ (500 mg. 2.20 mmol) ^»DX^^T-6aP^ 

mn\^ito R^m^m^imit± Y ^) ^ hiii!.mm. (2moi/L) ^mx. m^Ltzi^ 

-fb^i^n (I60mg, 0.543 mmol, 75%) ^f#:^Co 

iH NMR (270 MHz, DMSO-de) (5 (ppm) 10.95 (s, 1 H), 8.51 (br s, 2 H), 8.00 (s, 
1 H), 7.93 (s, 1 H). 7.21 (br d, J = 2.0 Hz, 1 H). 6.99 (s, 1 H), 6.83 (s, 1 H), 6.73 
(brs, IH). 
EI-MS m/z 295 (M+). 
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##^?1J14 : 5,7-i/\l KD:^ri^-2-(2-7 <J ;i/)-6-^ ^Ml,2,4] h 'J T'^^^ D[l,5-a] f 

7K?^tfcx^>'-;i/K:60%2k^<b:^ h 'J •i'ACU.lS g, 353.7 mmoD^/J^Sto 
»U *?^T> ;»<^;i/VD>^s;x^;i/x;^x;i/ (61.61 g, 353.7 mmoD *J<fc 

y^fi»03-r ^ y-5-(2-7 1,2,4- h utv^-;!/ (17.70 g, 117.9 mmoi) 

eOf^M^SUfco^T^fC^^a^^ * (354 ml) ^M^. I0%^li (400 ml) 

T- i: t > mux immmw Ltzom^titz ^ u t ^ it^m (24.36 

>H NMR (270 MHz, DMSO-d6)<5(ppm) 1.87 (s, 3 H), 6.71 (dd, J = 1.8, 3.4 Hz, 
1 H), 7.16 (d, J = 3.4 Hz, 1 H), 7.93 (d, J = 1.8 Hz, 1 H). 

^%mi5 : 5,l-i>^UU-2-(2-y U;i/)-6-p<^;H 1,2,4] h Urv'P[l,5-a]l^ U ^ 

TKJ^Ufc^r^i/ig'fbU > (79 mL) t:##^f!|14T'^l ^ tlfc-fb^^o (15.86 g, 
68.36 mmoD ^M^. 2I^Pb131M Lfeo MET^ii^g* LT^#e>nfe^®tlt:^ 

7K^T^ 7k (350 mL) $JDX.s MUX' immwiW b tz o mi^titz^^^m. ^ 

^LX. -fb^tlp (18.38 g, ^M«)) =&»fe^^^UT^#7to 
JH NMR (270 MHz, CDCl3)<5(ppm) 2.60 (s, 3 H), 6.60 (dd, J = 1.0, 1.7 Hz, 1 
H), 7.32 (dd, J = 1.0, 3.5 Hz, 1 H). 7.65 (dd, J = 1.7. 3.5 Hz, 1 H). 
#%^J16 : 7-r ^ y-5-^Dn-2-(2-7 U;i/)-6-p<^;i/ll,2.4] h 'J 7'>^t3ll,5-a]l^ 
^ > «b^t)q) 

^%miSXm^ntzit^!^p (l&.SS g. 68.30 mmol) ^ 7-;i/ (68 mD iz 
f^^Lx 7>=^=:T-;A^J~)],mWi (7mol/L, 97mL) ^jlD^X. mUXZmm 

mn^ito MssomO^mtx. m^xi-smrsmnL. m^nit^m^um.. ^ 
m^Xs 'fb^tiq(i3.2i g, m)^&^m^Bt bxmzo 

m NMR (270 MHz, DMSO-de) (5 (ppm) 2.23 (s. 3H), 6.71 (dd, J=3.3, 1.7 Hz, 1 
H), 7.16 (dd, J = 1.0, 3.3 Hz, 1 H), 7.92 (dd, J = 1.7, 1.0 Hz, 1 H), 8.36 (br s, 2 
H). 

#^^J17: l-T^^'5<4-tl)l^>^i/\^^^) 9.^)-2<2'7 U;b)[l,2,4l h UTV^D 
[l,5-alt:U ^i^> iit-^mr) 
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##«?|J1T-I#^n^c'fb^tla(6.03 g, 25.6 mmoD <gr N - / 5" ;i/ O 'J K > (45 
mL) tC^Mbs V^^n^>^x^;i/XXx;i/ (7.89 mL. 51.2 mmol) 

x^y-;i/ (100 mL) {C-^^St> TkM:^ h U "^^Tkf^r^d mol/L, 50 mL, 50 
24.2 mmol. 92%) ^f#fco 

iH NMR (270 MHz, DMSO-de) (5 (ppm) 1.43 (m, 2 H). 1.88 (br d, J = 10.2 Hz, 2 
H), 2.45-2.60 (m. 1 H), 3.04 (br t, J = 10.2 Hz. 2 H), 4.16 (br d. J = 13.4 Hz. 2 
H), 5.66 (s, 1 H). 6.64 (dd, J = 1.7, 3.4 Hz, 1 H), 6.99 (dd. J = 0.8. 3.4 Hz, 1 H), 
7.38 (br s, 2 H), 7.81 (dd, J = 0.8, 1.7 Hz, 1 H), 12.26 (br s, 1 H). 

mmmi : 'fb^^i~288 

^b^t)l-'288^±^ i:xT(o:^mxm^ntzo 
JLU 1 it-^^ (VII) omm: 

R1ANH2 (^cfs R»A{ifb'&tll-'288©Rn3ffil1--SS-t'fei.) (l mol/L 
D^JPA^^, 0.12 mL, 0.12 mmoD2:R2ACHO (Toft's R2A(i>fb^^l-'288CDR2 
t:fflSrS»T'^?>) (0.5 mol/L ^^y—;!/^?*, 0.15 mL, 0.075 mmol)*96'i7 

t:p(^^y-;Ko.2 mL). 43J:tJfr>/N'-^>f hiRA-400(cSit^ti:fe7jc^{b^^"> 

^(0.15 mL, TjiYv ^;^^^m)^Mtx^mL. ^ux4'-i6mmmwiytzo s 

^ D P A(0.3 mL)^ J: t5^^;i/ >(1% >H? 
0.15mL, P— T^-f >^^* : 1.0-1.5 mmol/g)^Jnx.TS&EI ^^^T 

(o.2mD^&Jnx.. ?^$S-rsc:i:{zJ;Dx '(b-^ti(viDcDN-p<^;ufP 'J h->^?iJi$: 

urn 2 

jLUixn^titzit'^'^ (VII) cDN-^f-;ut^p K>^r^({3. ^^mixn^ 

108 



wo 03/020723 



PCT/JP02/08666 



tlfc7-7'^y-5-:5^DD-2-(2-7 U T'V^Dll.S-alt: 'J I9>i0.3 mol/L N-^ 
^;i/h*P U 0.1 mL, 0.03 mmoD^iP^T^Pfl U> ISO'CTIBP^W U 

ito n^ntz&Jl^^mmizN<2'^j\/i!3 y V x^;i/)7 XJ :^ U 1/ >(i% 

i^t-;U^>-lf 0.075 mL, D-t'^ : *^1.3 inmol/g)?&JPx.T 

5gab^ 130°CT-lBP^jl#t;to f#?>nfe.SMr*lC^DD:^;i/A(0.4mLX 

U h*:=.;i/e'; s^>(2% >#^S-^i*:, 0.075 mLX '^^^/-r;!/^ d 

K^l^U V-A-e7> h*(2%i^e-;i/^>-lf 0.075 mL, P-x^ >^ 

$:m.l mmoyg)$iP^T^gSbx ^S-flBP^^i^ tfco ^§e)nfcMJi&^^g[^ 
iiliitfc^x /^•U7>^tS^4^>7^i^;^SCX(B0NDESILSCX)*^A^ffl^\ SIffi 
fflai-r^:!^:^.:!:?)^ 'fb-^tll~288<&Ml|5l^30-60%T'f#fco 
%Wm : 7-T^y-2-(2-7 •J;i/)-5-(2-^ h =^rS/'<>i^;i/7' ^ ^ )-6-p< f-;i/[l,2,4] 
VVT'Ja ll.5-a] > ('fb^i^289) 

0%mie7:m^tLftih^^q (400 mg, 1.60 mmol) > 2'A h^t/^>i^)\^T K 
> (1.10 g, 8.00 mmol) ^^V^^mi- h 'J •> A (509 mg, 4.80 mmol) <^ i?^ 

(9 mL) *s 170'CT'40i9-P^jt#l>fco m^^-^^WL. mm:^.^ 

5^;i'-e^m) r-mmu 'fb^ti289 (546 mg, 97%) ^ j^^mmtLxmtio 

m NMR (270 MHz, DMSO-de) 5 (ppm) 2.05 (s. 3 H), 3.86 (s, 3 H), 4.58 (d, J = 
5.6 Hz, 2 H), 6.62 (dd, J = 1.7, 3.3 Hz, 1 H), 6.84 (dd, J = 7.6, 7.6 Hz, 1 H), 
6.93 (d, J = 3.3 Hz, 1 H), 6.97-7.04(m, 1 H), 7.08 (s, 2 H), 7.19 (dd, J = 7.6, 7.6 
Hz, 1 H), 7.81 (d, J = 1.7 Hz, 1 H). 

mMmS: 7-r^ y-2-(2-7 ';;i/)-6-p?f-;i/-5-^;i/^Uy [1,2,4] h >JTyDll,5-a] 

fiMi^> (fb^tl290) 

^^ ib^^290 (83%) ^ LXmtzo 

m NMR (270 MHz, DMSO-de) <5(ppm) 2.05 (s. 3 H), 3.18 (t, J = 4.3 Hz, 4 H), 
3.72 (t, J = 4.3 Hz, 4 H), 6.66 (dd, J = 1.8, 3.4 Hz, 1 H). 7.04 (d, J = 3.4 Hz, 1 
H), 7.51 (s, 2 H), 7.85 (d. J = 1.8 Hz, 1 H). 
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;i/)ll.2,4l h U 7'^/D[l,5-a]l^ U K i^> (ih^mBl) 

^^i^>*^^s -fb^tl291 (60%) ^Sfi^B^i:bT#fco 

iH NMR (270 MHz, DMSO-de) d>(ppm) 2.10 (s, 3 H), 2.51-2.52 (m, 4 H), 
3.30-3.32 (m, 4 H), 6.68 (dd, J = 1.8, 3.6 Hz, 1 H), 6.81 (dd, J = 7.7, 7.7 Hz, 1 
H), 7.00 (d, J = 7.7 Hz, 2 H), 7.05 (d, J = 3.6 Hz, 1 H), 7.24 (dd, J = 7.7, 7.7 Hz, 
2 H), 7.54 (s, 2 H), 7.87 (d, J = 1.8 Hz, 1 H). 

mMm5: 1-T K^-2<2-y u;i/)-6-^5^;b-5-(4-^^;i/h*^^i^>-i-'r;u)li,2,4] 
^Vy-b^^. 'fb-&W2(58%) ^^^i^mtLxntzo 

m NMR (270 MHz, DMSO-de) (5(ppm) 2.04 (s, 3 H), 2.22 (s, 3 H). 2.44 (m, 4 
H), 3.19 (m, 4 H), 6.67 (dd, J = 1.8, 3.4 Hz, 1 H), 7.04 (d, J = 3.4 Hz, 1 H), 7.48 
(s, 2 H), 7.86 (d, J = 1.8 Hz, 1 H). 

^»J6 : 7-y ^ >'-5-(2-7;i/;i-D^>i;;i/T^ y)-2-(2-7 u;i/)-6-^^Mi,2,4l 
h ';ryo[l,5-all^>Mi^> «b^tl293) 

>i^JiyS.y-tfi^. 'fb-&tJ293 (50%) ^^^l^^tLxmtzo 
m NMR (270 MHz, DMSO-de) 6 (ppm) 2.02 (s, 3 H), 4.65 (d, J = 5.6 Hz, 2 H), 
6.62 (dd, J = 1.7, 3.4 Hz, 1 H), 6.94 (dd, J = 1.7, 3.4 Hz, 1 H), 7.06-7.31 (m, 4 
H), 7.49 (s, 2 H), 7.80 (dd, J = 1.0, 1.7 Hz, 1 H), 8.34 (t, J = 5.6 Hz, 1 H). 

mMMl : 'fb-^tl294~566 
'fb^tl294~566(ix ilky(D:^mt:m^ntio 

T.m 1 it^^ (XV) <Dmm 

R6ANH2 (^^x R6A(i^b^to4~566©R6»i3ffl^-r5«T*feS) (1 mol/L ^ 
P D>f:;i/A?gr^, 0.10 mL, 0.10 mmoDilRSACHO (i^4's R8A{i'fb-&tl294~566 
OR8t-ffiif -SaX'*^) (0.5 mol/L 0.15 mL, 0.075 mmoD 
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^&^rt{;T>A*-7-f MRA-400lCjB}#$^/r7tc^<b^'^7^(0.15 mL, T)lh'^) 

^^9-^m)^m^x^mv. ^wcnmmmnLtzo Sjj&?§Tt{3^DP^;uA(o.5 

mU. j3J:t>*5}^;i/^;i/5J^U;^^u>(i% i^tr^;i/^>-i?>±ka-^<*:,o.i5mL, p 

-x-f : 1.0-1.5 inmol/g)<&Jn^-CaiBLx ^?g-C-2BSm#bfco f#?>n 

mm^;^^y-)\^ (0.7 mL) :fecttJf^ ^ O 
D;}x;i/A^g^?^ii (1/5. 0.6 mL) X'm^Ltzc ^nm^±X^t)-^s i^^-^^ 
y-;i'/S^^x^;i/ (4/1) (Imol/L. 0.075 mL) T'^I^C ^JI^^S* 
t> -fb^i^ (XV) CDJg^^Sfifco 

1 xm^titzit^^^ (XV) ©^Mts ^nmnxmi^ntzit-^^T (o.oe 

mol/L^57 D D TtiJlAWiM^^, 0.50 mL, 0.030 mmol) . 1- 1 K D ^ i/^ > V h U T 
V-;K0.25 mol/L^ P P:^;!' A/t^ h 7 t K P 7 7 >(3/l)^?«, 0.12 mL, 0.030 
mmol) . h U ^ >( 1.0 mol/L^ P P 0.070 mL, 0.070 mmol) 

^j;t;fN-x5^;i/-N'-(3-i^^^;i/T^ y^P t:;i/):*7;i/5}fe;-r ^ H0i?u;^^u> 

U^i^ (l%i^ tr-;i/^>-tf >J±gl^ii|i, 0.15 mL. P-T^-f : 1.0-1.5 

mmoi/g) <&jpx.s 50'^55vx2ommmnLtzc ^]i^'>m^<^^(Dmm^miL. 

^pp;}^;UA (1.8 mL) -^iSt^^. ^^^^^T^to-fr. ^ii^g^Lfco 
>^^pp:^^;^A/p<:J7y-;l/^g^^^^ (lO/l, O.eOmL) IzmML. /^^:t'7^y Y 

AG1-X8 (0.30 mL) ^mx.. ^i^xsmmmnLtz^ ^ji^m^^^<^mm^m.m 

Us ^sg<&^pp^;i'A/p<^y-;i/M^?§^I (3/1, i.SmL) T-»m. W^Ji 

^±T^t>-&> ^i^<^g5&U:to nm^^DUMA (0.70 mL) t^^U 
•Jt:-;i/lf Ui^>(2% i;br-;i/'^>-lf>^ta-&{*:, 0.075 mL)^J;Uf.^>V^-r;i/ 
^PU VW^'^V h*(2%i^t-;U^>-1?>J^ffi-^<*:, 0.075 mL. P-5='>f 
>^2^:^!^2.1 mmol/g)$J!JOX.T^IIL. ^rSTlBPem^bi^Co 

^J3i<&fflu> ^fli^^PP*;i/A/^ (4/1, 1.2 mL) xm^ 
xmzc 

mMms : <b-^^567~654 
#%^J3T"^#^n;t^b-^t)c (20 mg. 0.070 mmol) ^^PP^;i/A (0.50 mL) 
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^DD;tx;i/A^r^ (l.Omol/L, 0.090 mL, 0.090 mmol) S'aiJ^^^'C 
24NrP0m#t:feo SJi&iB'&tltT^y ^f-;U:}^';;^^l/> (200-400 ;< >:/S/ a. 
2% S^t^;i/^>-l?>itffl-&<*:, O.lSmL. D— : 2 mmol/gJ^±) 45<fc 
tJC^DD:t>;i/A (0.20~0.30 mL) ^M^. ggX'^ ^ {32O^P^JS0i^ Li^c^s 

{Z3»i7'fb.>^ o P7^;i/A^?^(0.16 mol/L, 0.50 mL, 0.080 mmol)<&iP^s 

55'CT-4I^P^m#bfco SJE&?i^tl*®»|g^$§*Lx ^S[lC1.4-i;;r:3Pl^> 
(0.30 mL) s R6BhfH2 (^fps H^mit-^meiSBAORHzm^t ^ ^) 
O^DP4^;i/A^r^ (1.0 mol/L, 0.13 mL, 0.13 mmol) $:JPX.s 80°C-?:2aP^Jl 

# bfco S/itv^g-^titc ^ P D ^n;^^ (0.40 mL) 43 J;^^*^^;!/ ^ ;U'i^ u u >(ioo 

~200p« ^^/i' j-x 1% i^tf:::;i/^>-b*>ita-&#:, 0.30 mL. p— r'-f : 
1.0-1.5 mmol/g) ^Mx.. ^?aT-i^^«l# Lfc^s U >?&iiJ5'J P«i5'>'-;1' 

xi/;i/SCX (yN-'JT>ttM^ 0.30 mL) izmm^'^tzo ^^y-;i/ijcti5T>^ 
^iiTOp^^y-;!/?^?^ (2 mol/L) -c+^)>{3i5fe?f^^; @*a$^^og^^ji^;i/M 

(4 mol/L) J:;»t^y-;i/£D?g^^?8i (1=20) T-^/LSts Sa^Jtl^^^th Lfco 

(0.60 mL) izm^mU AG1-X8 (/W;t7iy 
0.30 mL) ^Jnx> yM^tl<&^?aT'30^P^tir#tfco 1/ S/* >>I:^S'J tx ^^7- 
>»UT'?5fe#^s jg?Si:^^#r«*#-&t?i,fitx 'fb^'^567~654?g:¥t93i^W30% 

nmrns <b'^ti655~75o 

##«?ij9-'l3T'^§^nfe<b^tli~n (0.030 mmol) 0l>-rtl***N-;»t ^;i/t:P 
i; K> (0.10 mL) {3^g?L> R9AR10ANH (^cfs R^Ajb' cfctFR'°A(i^ tl^nfb^ 
tl655~75O0R9:fecfcW{3ffi^-r-5^T-fe'2)) ©N-^^;H^P 'J K>M (l.O 
mol/L, 0.060 mL, 0.060 mmol) ;feJ:t>*i^^ (0.010 mL) ^Mt. M^^I^^MU 

-ammmnvtzo SiiS?i-&ti{37j<^'fb h uT'-t h^s/^>«i7fioN-p<^;i/t^p u 

h*>.^>M (0.30 mol/L, 0.30 mL, 0.090 mmol) $i)PX.^ 51 #^§^?ST-2BP^ 
Jt#tJ^Co ;Rii&?i^tl©^i^^METT'g3fe^x aa{w^PP>^;i/A (0.50 mL) 
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iJ.tt/fzKiJ'fb:^ h U -^AtK?^?^ (2 mol/L, 0.20 mL) ^^^X.^ ^W^SO^TSMn 

Lfzo ^mm^^mb. ^7kfi^^v^^i/H7Ar-^iit^> m^^^b. Emm 

D5^;i/A/p<^y-;i/=5/lT'^tB) T-j^SKts 'fb-^i^655-750$ii||lR2|S2- 
®i^^x^;i/^?t (4moyL) ^Jpx.5:ii:{cJ;b^^^iiUT#g|Lfco 

{4-{3-[7-r ^ >'-2-(2-7 U ;i')[l,2,4] h U 7 D [l.5-a] b* U ^ t^>-5 -( )l]^>i^ 

m NMR (270 MHz, DMSO-d6)5(ppin) 8.44 (br s, 2 H), 8.32 is, 1 H), 8.12 (d, J 

= 7.9 Hz, 1 H). 7.95 (dd, J = 1.8, 0.7 Hz, 1 H), 7.88 (dd, J = 1.8, 0.7 Hz, 1 H), 

7.78 (d, J = 7.6 Hz, 1 H), 7.65 (br t, J = 7.8 Hz, 1 H), 7.20 (dd, J = 3.5, 0.7 Hz, 

1 H), 7.11 (dd, J = 3.5, 0.7 Hz, 1 H). 6.86 (s, 1 H), 6.73 (dd, J = 3.5, 1.8 Hz, 1 

H), 6.66 (dd, J = 3.5, 1.8 Hz, 1 H). 4.49 (m, 4 H), 4.0-3.0 (m, 6 H). 

EI-MS m/z 469 (M*). 

TzM^m : C25H23N7O3 2 HCl 1.5 H20i: 

HSlJii C, 52.41; H, 5.29; N, 16.55. 

mMW. C, 52.24; H, 5.01; N, 17.06. 
4-{3-[7-r ^ y-2-(2-7 U;i/)[l,2,4l h V Z^/D[l,5-a] t: U 5 i^>-5-^ Jl]^>i^M 

\^^^i>y-\-±)v^^^i^T}\y^\i Yi^rnM «b^!^7i8®^^^) 

iH NMR (270 MHz, DMSO-de) <5 (ppm) 8.38 (br s, 2 H), 8.32 (s, 1 H), 8.12 (d, J 
= 7.6 Hz, 1 H), 8.05 (s, 1 H), 7.94 (s, 1 H), 7.75 (d, J - 7.3 Hz. 1 H), 7.65 (br t, 
J = 7.6 Hz, 1 H), 7.19 (d, J = 3.0 Hz, 1 H). 6.84 (br s, 1 H), 6.73 (br s, 1 H), 
4.47 (br s, 2 H), 4.3-2.8 (m, 8 H). 
EI-MS m/z 403 (M+). 

TtM^^ : C21H21N7O2 2 HCl 1.5 H20i: UT 

C, 50.35: H, 5.49; N, 19.13. 

C, 50.11; H, 5.21; N. 19.48. 
l-{4-{3-[7-T^ y-2-(2-7 U ;i')[l,2,4] h U Z V* D [l,5-al 'J ^ Vy-b-^ M^^i/ 
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iH NMR (270 MHz, DMSO-de) <5 (ppm) 8.43 (br s, 2 H), 8.31 (s, 1 H), 8.11 (d, J 
= 7.9 Hz, 1 H), 7.94 (s. 1 H), 7.78 (d, J = 7.3 Hz, 1 H), 7.65 (br t, J = 7.7 Hz, 1 
H), 7.20 (d, J = 3.3 Hz, 1 H), 6.86 (s, 1 H), 6.72 (br s, 1 H), 4.46 (br s, 2 H), 
4.2-3.9 (m, 4 H), 3.6-2.8 (m, 4 H), 2.04 (s, 3 H). 
EI-MS m/z 417 (M+). 

7C^^«T : C22H23N7O2 2 HCl 2.3 H2O tLX 
C, 49.92; H, 5.74; N,. 18.06. 
l+^fii C, 49.69; H, 5.6I; N, 18.44. 
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